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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a positive 
photoresist composition which ensures improved balance 
between the dense and coarse patterns of a resist 
pattern and improved line edge roughness. 
SOLUTION: The positive photoresist composition 
contains (a) a copolymer A having structural units of 
formulae I — III (where R1 and R2 are each H or methyl; R3 
is tertiary alkyl; R1' and R2' are each H or a 1-4C alkyl; 
and R3' is linear or cyclic alkyl, aryl or aralkyl), (b) a 
compound which generates an acid when irradiated with 
active light or radiation and (c) a solvent. 
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5>*;V*>*ft&S#»©ft-S«*«^3ttT , bJ;V». 
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[0128] *mm(D&fomzmmmMmtf!®itm^ 
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"•«, l^-Xttllfct). K*^cl~6C07;i/*;US* 

(f) -c*sn«ft^**«*»f6n*. 
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[ft6 2] 




[0 13 4] ±f25£ (F) *, Y, Zte, W— XteSft 
oT, itm. $>%>Wtm?t7 )V*rV 

20 I/, g&3trUVvr i &«fcV>. .L^T?, Af Off t tT 

*l/>Sil/Tlt ^^:2~ l 0 ©fec9*W*b<, 
J:»J*f*U<ttK*jR2~50feo-r**. T;^l^> 
b-r«u K3fiSfci~6«o7 , ;w*;i/at, 7 

«»7;p*;p**«*»f6n*. — «sc (f) -e^sns 
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[5. 4. 0] £>tt#-7-X>, l, 50 [ 0 1 3 7 ] ~-OT*£Aft«ft&A<«a®**flC?e 
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£#T*ft;£«rcas. ff*LV^#:Wi:l/T(t B& 
t>U<a*B»©^7=:3?>, B&fcb<f;i*B&©7 
5yeU5?>, 1/ < tt*I«07 5 y 7JWHf 

'•J3». fi&*>L<«*fi&©73/-t!n b& 

*>L<H*BJfc©-r>y-vOk B&&b<te*B&© 

t!57-;K B&fcL<te*B&©tr^>, fi&fcb 

<tt*««©ifU3s?>, B&& l <«*§&©>* y io 
>, «*t>L<a*«»o-r s^yu>. B&*>L<te 

L < «*fi&©7 5 y 7;kk>k£;P7 * »J >#*^W6 

£, 7M^7 5 7*. 75y7'J-M, 7U-J1/7 
3 7*, 7JU*;l/», 7;iO*vS, 7->;ws, 7~>D 
7U-;H, 7U-M*->S, zhnl, * 
y77ST?S§. 
[0 13 8] WCffil/tift^fiitbT, ifT-'J>. 20 

1, 1 -i?^fJ^7-^>, 1, 1, 3, 3, -J-h 
V^9-)V^7~V>. 2-73/tfy> ? >, 3-73 7 
^V-^X 4-737tfU^>. 2->^7^73/t! 
'J>?>, 4-^f ;i/75y bf'J^k, 2-5?X^7 
3/fc!y$?>, 2- (7S/75F;W tf'J5?>, 2-7 
37-3-7^tfU^>, 2-75/-4-7^;Hf 
U>»X 2 -757-5 -*9-)V\ZVV>, 2-757 

-6-*^;n£ys*>. 3 -73 yx^tf y>?>, 4 

-75yx^=-;Hf U5?X 3-75 7t!D'JyX tf^ 
7z?>. N- (2-73/1^) tf^5i?>, N — 30 
(2-75/I^JW fc^y>?>, 4-737-2, 

2, 6, 6 -^h^^t^y v>>, 4-e^ysv 

tf 2 — f 3/ 1- (2-73/ 

XWW lfays», fc^y-Jk 3-737-5-/ 

^;kf9y-;k 5 -737- 3 -/^;i/- 1 - P - h 
y;nf^y-;k tf^yx 2- (7 3y7f;w -5 
-*9\>ni?s», trys^x, 2, 4-y7syt:u 

3 5». 4, 6-i?t FD^tfy 35?>, 2-tf7\/ 
U>, 3-H77UX N-757 ; E;P7tUX N- 
(2-73/X3\>k ^EJU^y >, h'J^WSy 40 
y— ;k h l j7inJKSy , /-Jk 7fJk>*7i^ 

[0 13 9] un^otSitSttft^ftfi, *»t?» 

*v»tt2aa±— »icfflv»6n*. #^ss*ssttit;-g-^ 
o 1 0 ofiftancttu a*, 0. 001-1011 

SB, iifSKIiO. 0 1 ~5SSB15TS-5. 0. 00 1 

«***»Ttta±ea&*a*#snfcv>. —77, 1 on 
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[0141] *&m<Dmft&®mimmz\z, &Mm& 

1/>77'J )PX— rJk #IJt*->X?I/>Xf7 

U;kx-7^k ^U^-^^x^kX-tr^Jkx— 5^;k # 
U ;f * ->x^ k k< ;px— <r)Vm<z>-# U kx^- 
k>7;k+Jkx— 7;kS. *U^->x^k>^"^^;i' 

7iy-;n-fJK *w*->xfkv/^7i; 
— ;kx— t-;u^cd^u ^-*~>x5 1 k>7;>4 i ;k7 y ;ux 
-T^MSi, #'Jt^yXfk> • #u^-^->^Dtrix> 
7*a^xi#y v-2g, yjUf^k^y^k— K V 
Jkh'^X^yV^kS^r-K y;Hf* X^7 l/- 

K y;nf^>^ey^kx-h, yjpt'^>hutkx 
-K v;Pt*^>h'j7;^7k-h#©y;pfi5'>fl|^ 
Sx^f^S, *U^-+->x^k>y;nf^> ;: Ey 
k- k * »J ^ ->x^ k > v ;p h' ^ > ^& / /t;|/ 5 ^ - 
k #iJt+->x?l/>VJl,t , ^> ; E7Xr7l/-h 1 
# U ->x^ k > y h* ^ > h u * kx- h , # y •* 
^-kx^kxy JUh*^ > h y 7.7-7 k- h^co^ y 
yxfk>v;i't^>iKSxxf^S§oyxt>s 

#®fgttSU, X7hy7*EF30 1, EF303, EF 

3 5 2 GKftHftft <«o S) , ^^r^fFi 7 

1, F173, F176, F189, R08 (^B^-f 

(#0 $2) , 7D7-KFC4 3 0, FC431 
(tt^U-XA (*) ft) , 7U-h55f-HAG7 1 
0, -U— 7D>S-3 8 2, SC101, SC102, 
SC103, SC104, SC105, SC106 <M 

ffiT (*) St) *07y**»®jSttjW, ^k^y-kn 
+it><t?'JV-KP3 4 i (Ififkfii («c) sa) 

7^yjp^feb<«^^^y;uK^ (*) i^#>j7 

□ -No. 7 5, No. 9 5 
(#0 Si) . bU-fV)VS- 3 6 6 (hP-f^-5^;P 
(«c) Si) «**Jf*it*tT**. itie.©^.®®^ 

ttfife4)i»'t , ©^H»»K*tbT. 0. 0 1~2fiS%, » 

[0 14 2] «Fa«:Sfc»i:bTajSHt*»R«ai[a5ttSfc 
WWKttt-fMxn-* ioi, *'f;i/ 

-fXD-# 10 3, JHf>^# 3 1 2, ^-<;i/^y 
— >BG, ^J|/7*JkBOS, t-f^7*Jk#6 0 
3, t-f;P7*5y^B Y, t-f^-y^BS, 
7*7 i7 T - 5 0 5 («±* y x> h^imtss^ft 
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m , ZV7.5>)\>>\-1-*Vy h (C I 4 2 5 5 5) , y 
f;p/Htl/yh (CI 4 2 5 3 5) , D-y5>B 
(C I 4 5 1 7 0 B) , h^U-> (C I 4 2 

ooo). y?k>70i,- (C I 5 2 0 1 5) 

[0 14 3] Tffilr^Vf-Si^ife^ii^J* 

7i7>, p, p' -Th^^f^vTS ;^> l 77i 
/>, p, p* -f h^IfJI'Xf^TSy'O^i 
y>, 2-^/anft^>h>, T>hu>, 9-x 

^^^t'X th77t*>-T, 9, 10-^7i 

>, 7it> h U>. 2 -~hD7Ml/>, 5 -- h 
P7tt7f>, ^>y+y >, 2 — ^7 D n — 4 h 
07-U>, N-7t?;i'-p-^hD7- 1 J>, p- 20 
"ha7r>JX N-7tff-4--hn-l-t7 
3\>kT5>, bf^SK, 7>h5 + />> 2-x^;i/ 
7>h-^*y>, 2 -tert-^;>7> h^+y >1, 
2-^>X7>77*7X 3-y^-l, 3 -77 
•y-i, 9 -'OXJyXnx i?^>+F;k7-t:h>, 
1, 2-t7K7>, 3, 3' -^M-JP-h'X 
(5, 7-7^b+yAJl/fcWviJ» 

[0 14 4] £*1ftfc^***tt£4gitS-B-*;7xy 

-;ntoH3s*2««±ir-rsft:^4iitbTH. #ut 30 

Hot 5^fls-&*«tanif 6 ft, «F £ b < tt# y k K p * -> 
fc-S-WcfcL 7iy-m kvOk», 7nnyjk> 

7nn^Jk>K» 2, 3, 4-MJtHD*-M> 
v /7i;>, 2, 3, 4, 4* -fh7hHn^> 
^i/X a, a' , a"-HJ7 (4-tFn+y 
7i=JW -1, 3, 5- h'J-f yyobf;^>-t?>, 

HJX (4-hFD*y7i^H y^>, h'jX (4 

-tHa+-77xz;W x^>, 1, 1' -b*X (4- 
hHa*y7i^W ->:7 a ^-tf- 
[0 14 5] *589i©j|?3?ffl7* hk-^X Mft^«)tt, 40 

fl/>-77P7-f H, v-^n^-y-y ->i?p^>^ 
y>> 2-^\y^y>. r-7"fD7^h>, y^jux 

x?i/>y'y3-;i'€/if;px-T;K 2-yh*-> 
x^jUT-ir-T— k ifV>^»j3-M;xf;n- 
T^ur-fe-x-K ^ntfi^>^y n— ;u^ey y^;px— 
7^;k 7 p ntfp>yy n-Jk&y y?\;px— y-)VTfr 
-K h;kn>, SKxfJK ¥L&y?\>k S.ixf 50 
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;k y h*->y p ntf^->^y^;k x h+v7 p Dtf^> 
Blx^k fcf^b' >my^;k hr;Pb*>^x^;k tfJP 
f>&7 p Dt\>k N, N-^f JW1/A75 >>y 

^;kui/**:> k N-y^;i/tfpy k>, ft-^tK 
□ 77>Wib<, ift6©*«fi**»**vwifi 

[0 14 6] fr$£W<D-tfi?m7* hU^X h*U£tttt, 
•>'j3>/rSftyUn>ftS) ±.\zx\t1— , n-i? 

[0 14 7] *»B©jHi?l7*hl'^ hffl^#;©^ 

•7 A, Mthij7A, 4r-f*^-MJ«^A, 'J h 
y<7A, y^^r^K^hy^A, 7> ; tX7*f©li 
TJIXVm. x^JkT5>> n-7 p Dfcf;i/>'5>^cDm 
175>f, 71^7 5 7, 7-n-7f;P7$7^ 

©^2T5>«, h'jxf^sx y^;u^x^;kr 

5>^0i3 75>S, y7 J —)V7 3 >, h 
'J X;? 7 -*7 5 >^©7^3 - JP7 5 >«, *;PA7 
SH^7th75^©75h*I, ^ b ^y tkiPT:^ 
X^AtHD+y^ h'J^fJl' + 
;P) 7> : &x7Ahh'D^yH 1 fh^lW^X 
7AtFD+yH, HJ:^py 7^7 >^EXr7 At F 
n+->h\ fhJX^y-^^X^Ahh'D+y 
k y^Wh'JX^y— ^^X^At h'D + yF, 
^ > vJMf Jk7x^ 7 - 7^x7 A b h'a+y 
k ^77Jk7^f ;H77-Jl'7> ; EX7At + 
->H- '<>-7Jl'h l JX^/-^77 : Ex7At h'D+7 
k T-h^^ntf;U7> ;: EX'7Ah h*P*->H> T^h^ 
7*?;k7 >*x>7 A fc K a F«o» 4 mr >tx7 
A1&, tfn-Jk e^'J 7>^©Stt73 >*©7;k& 

[0 14 8] 

-Ts*^ **WttfitToll««Ki8Jfeafta'b©Tr»4!ft 

[0149] <&$Lm a - 1 

p - b'x;P7 x y — M4. i g , t - zr^)\>7 z y k— h 

22. 4g £5>:T=Hf->I50g fc«*U 1 l$ffl£S&tt$ 
tALfc. 2, 2' -7yfX-rVB&^^y^6. 9 

i gfcssinu **««ETfi^ft*7 sticia^b l 2 

U 7th7i50 e^mmi,x^mm±m<D^\^> 
^KJTFU @#©#y 7-feh>^i:, 

V-a-l^#fc. NMRKliS^WOIS*, p-b'X 
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9 : 2 lTJoL Mwiil 2, 0 0 0, ftWi& (Mw 
/Mn) tt2. 6T*^fco 
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